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ABSTRACT 



In the elementary and secondary school mathematics 
curriculum in the United States, there is a growing argument for and trend 
towards the incorporation of cooperative learning as the principal method of 
instruction. Research on the use of cooperative learning with adult 
mathematics students is less extensive but does exist. This paper 
incorporates existing research and some experiences with cooperative learning 
in workplace and collegiate settings. The paper answers the questions: What 
is cooperative learning? Why use cooperative learning? What methods can be 
used? How should the groups be organized? and What problems may arise? 
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to mind when I think about cooperative learning. Each student brings to the discussion some 
information which s/he alone possesses and adds it to the collective knowledge base used to solve a 
problem. Combined, the bits and pieces contributed are likely to be better than any one student 
would have arrived at individually. 

Reynolds et al. (1995:13-14) gives evidence from research that students in classes using 
cooperative learning can develop a more positive attitude toward themselves and toward 
mathematics. The feelings of helplessness and past failures can be ameliorated by the liberating 
experience of being allowed to consult peers while stru gglin g with a mathematics problem. In an 
analogous situation, perhaps a problem with a personal relationship, it is quite natural to discuss the 
problem with friends, seek the advise of an experienced peison or a counseling professional, reflect 
upon the accumulated input and make a decision. Yet in a traditional mathematics classroom, 
students are expected to solve problems alone rather than ‘cheat’ and ask a colleague for help. 
Small wonder that many students found school mathematics frustrating and developed test aaxiefr. 

But perhaps the best argument I can make for using cooperative learning methods in my class is 
that teaching has become more enjoyable for me. Instead of standing behind the safety of my 
lectern or demonstrating brilliant solutions to problems at the chalkboard (carefiilh' worked out 
ahead of time), I have the opportunity to observe the students engaged in doing, or at least 
tackling, mathematics problems. I can listen to their questions, to correct misconceptions, to 
follow discussions wherever they may lead. Prior to this conference, my family and I traveled 
around Ireland in our own car stopping where and when wc wanted to do so, plaruiing each day’s 
itineraiy based on the weather and our whims. By contrast, we took a bus tour for one day and 
saw what the tour company valued, stopped when and where the bus driver had been instructed to 
stop, ate at the pre-arranged restaurant. While we may have seen sites which we would have 
missed traveling independently, the family agreed that we liked our own way better. Teaching in a 
cooperative setting is like that independent travel. Students visit most of the same sites but they do 
so on their terms and the itinerary, rather than being preplanned, adjusts to individual tastes and 
requirements. 

What methods can be used to promote cooperative learning? 

Cooperative learning does not just ‘happen’ nor is it used the same way by every instructor. There 
arc several standard methods which have evolved over time and some lend themselves to the 
mathematics classroom better than others. The method which I use e.xtensively is that of small 
group discovery. Davidson (Slavin 1985:212-213) de.scribes the method in the following way 

The instructor introduced new material with brief lectures at the beginning of class, during 
which he posed problems and questions for investigation. For most of the class time, the 
students worked together cooperatively at the blackboard in four-member groups. The 
smdents discussed mathematical concepts, proved theorems, made conjectures, constructed 
examples and counter-examples, and developed techniques for problem-solving. The 
instructor provided guidance and support for tlie small gioups. 



O 

ERIC 



219 



3 



rf»rt?^ II ■ f allows all the groups to share progress intermittently and maintains a 

certain coUe^ate pace. At my institution we have only 45 contact houre per semester with the 
cxpectauon that studen^ do two hours of homework for each contact hoirr. This mea^ t^at 
frequ^tly problem exploration must continue between class sessions either with group members or 
mdr^adually. More often than not it is individual, since a substantial number of o^ sLel ^e 
commuter students with part-time jobs who find it difficult to meet their groups outside the 

phZnLbers'^^^^ ^ 

car^ir^th^t However many students have no e-mail tacUilies off 

campus, so that is not a viable solution nght now. 

‘‘r^f “ “>P mathematics classroom. 

TeanlS 1 ?^ ^ ^ t^re applicable to pedagogy than andragogy. The first is one caUed Student 
« 5 tiid Divisions (STAD). With this method, the teacher presents a lesson the 

“"mbute to thciT teams' standings. A second method, and close cousin to STAD is 
of sn“>=ms play academic games as representatives 

While I appreciate the contribution of these methods to 
te ^pr« de corps I question the appropriateness of ttie compeUlion wUch they introduce to an 

tmZT^infZ “I «>= ““P-1ve mastery aeSwouM b“ 

iBetuI at the pomt m a umt where skill budding takes place. 1 have used the tournament idea for 

a pll^ to compete for nX"^ telcvriion show, the class plays ‘Mathardy. ' Two teams select 

cormcramw°r <><=t'=nninc the 

and thSXS^ wiS. dre'Xup. T^ “ ^u^"^ 7“” “ ^ 
'e^Xtedlirfeut^ techniques. (fi-ourint^stiSof 

'T*''* “■ Stoup dynamics in your classroom evolve differently from any of the 



The above discussion does not pretend to be complete or exhaustive. Readers interested in 
detailed information on cooperative learning methods should access the texts edited by Slavin and 
Sharan in the references of this paper. 

How should the groups be organized? 

There are strong arguments made for heterogeneous grouping of students (Slavin 1985:179, 
Reynolds 1995; 25). Proponents argue that such groups have a positive effect on both 
achievement and attitude. In my own work, students have echoed those research findings. The 
best student in one class said that he benefited fi-om explaining his problem solutions to fellow 
students. Weaker students said that explanations from classmates aided their understanding and 
mastery of material. In a very diverse class it may be better to group students in high-to-middle 
and middle-to-low ability as there may be too much of a gap between the highest and lowest 
students to render effective cooperation within groups. 

Teachers who organize cooperative groups should strive for heterogeneity of other descriptors 
beside ability. The instructor should include both male and female students in each small group as 
well as students of diffei'ent ethnicities. In classes where many students speak English as a second 
language, efforts should be made to include native and non-native speakers of English in each 
group. In port-of-entry schools, it might be wise to pair* students who ai‘e proficient in English 
with new arrivals when composing the groups. When there is a broad range of ages within the 
class, traditional age and adult students should be blended together. Many instmetors build groups 
based on a questionnaire completed during the fiirst week of class. ITie task of achieving 
heterogeneity seems daunting but one can only consider all the factors and tiy for a good mix. 

Size of groups is another question. Some instructors start the students working together in pairs to 
become accustomed to cooperating while the teacher is planning larger, permanent groups. Four 
appears to be a good group size. In situations where attendance is erratic, groups of fwe or six 
would guarantee that at least a quorum would be at any one class meeting. In groups larger than 
four, effective dialogue seems to decrease as there is less opporfuniw to speak and physical 
distance between students require shouting to be heard or separate discussions with immediate 
neighbors, which tfactures the group structure. 

Finally, should the groups self-select? There is no right answer to this question. Sometimes you 
will have no choice. In a workplace situation where you are one of several instructors, students 
might be ensconced in a seat and refuse to budge from it. Perhaps you onlv want to use groups 
for initial problem exploration. Self-selection would be fine in that case. If, however, vou hope 
for a good degree of heterogeneity, instmetor direction really is needed to achieve it. 

What problems may arise? 

For starters, adult students know how a mathematics classroom should operate, and cooperation is 
not part of that experience. Resistance to group work can range anywhere fi'om initial discomfoil 
in consulting with peers to outright rebellion voiced as T paid good money for her to teach, not to 
listen to some other student tell me what to do.’ It has been my experience tliat most students 
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overcame their initial suspicion and enjoyed the opiiortunity to discuss questions betore a small 
audience of peers. There have been one or two exceptions arid I must confess that I do not force 
adult students to join a group if they adamantty refuse to do so. As an adult educator I do not see 
my primaiy function to be a molder of personality and therefore allow students to be a ‘group of 

one’ if they so choose. 

Even adults need direction in working cooperatively. The teacher needs to establish some basic 
ground rules for how the groups should operate. Conflict is a natural outcome of open discussion 
and instructor intervention can range anywhere from a few soothing words in class to private 
sessions with group members or, in the worst case, reorganization of the groups. Many mstructors 
who use cooperative learning devote the first few classes to activities which build cooperative skills 
and enhance group dependency. During that period, discussion of conflict resolution strategies can 
be aired before, rather than after, conflicts aiise. 

The physical layout of the classroom can present challenges to cooperative learning. A classroom 
with smaU table which seat four to sLx people is a good setting for cooperation. Fumimre which 
can be rearranged into groups is a good alternative, but time is lost at both ends ot the class session 
when desks get moved. Seating at both tables and grouped desks can distract students if you 
alternate between small-group and whole-group work thi’oughout the class since the physical 
closeness facilitates private conversation when you are trying to centralize discussion. 

Simpson (1995) points out that competition between groups can become an issue. In the pursuit 
of the elusive ‘outstanding’ grade, groups may downplay the work of others or tiy to outdo each 
other in presenting their own solutions. In institutions which limit the number of ‘A’ (4.0 or 
outstanding) grades which a teacher can give, this presents a real problem. The traditional class 
pits student against student in an intrinsically competitive environment. If cooperation is to work, 
shidents must be confident that they will all benefit from the success of each indmdual. 

This leads to one last point, that of assessment. Students know that it is ‘the test’ that really 
matters. If instruction is to stress cooperative problem exploration and group solutions and then all 
assessment tools test the students individually, cooperation will have a short lifespan. There are 
several ways to assess cooperative work. The most dramatic method bases the grade of aU 
individual students on the group product. All students sign off on the work and submit one 
solution, quiz, or test. This is rather utopian. A more common approach bases a percentage of the 
student grade on the group product and then test individually for the rest ot the grade. A thii d 
approach assesses specific products coUectively and others individuaUy. For example, quizzes or 
tests during the semester might be group work but the midteim and exam are taken, and graded, 
on an individual basis. 
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Summary 

Cooperative learning is one of many practical ways to organize the adult rhathematics classroom. 

It requires planning and tactfulness on the part of the instructor if it is to work. Many students and 
instructors in cooperative classrooms feel that it is both an effective and enjoyable way to learn 
mathematics. Having made a commitment to cooperative rather than competitive learning. I 
cannot imagine myself returning to the traditional lecture format with which I began mv teachin<T 
career. ° 
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